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(57) ABSTRACT

When a new process cartridge 1s detected, that new process
cartridge 1s 1nitialized. A flag that indicates initialization
status of the new process cartridge 1s set and stored. When
a new process cartridge 1s detected, the flag 1s set to indicate
non-initialization, the flag 1s maintained 1n that status during
the 1nitialization of the new process cartridge 1s being
performed by the initialization unit, and the flag 1s set to
indicate initialization completion when the 1nitialization of
the process cartridge 1s completed normally.
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IMAGE FORMATION DEVICE, PROCESS
CARTRIDGE INITIALIZING METHOD, AND
PROCESS CARTRIDGE INITIALIZING
PROGRAM

BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates to initialization of new
process cartridge.

2) Description of the Related Art

When an image formation device such as a copier 1s
shipped, a process cartridge that mcludes a photosensitive
member and a developing section 1s put 1n a separate carton
to avoid contamination 1nside the 1mage formation device.
The process cartridge 1s 1nstalled into the copier body at the
destination. When the copier body 1s booted, a new cartridge
detecting unit automatically detects the new process car-
tridge, and, imtialization, including developer agitation,
toner filling, and 1mage formation voltage and writing output
adjustments, 1s performed. As a result, optimum processing
conditions are set to obtain desired 1mage quality beginning
from the very first copy. This type of process cartridge has
been disclosed 1n, for example, Japanese Patent Application
Laid-Open No. 2000-258979 (hereinafter “patent publica-
tion 17). Japanese Patent Application Laid-Open No.
9-185236 (hereinafter “patent publication 2”) discloses an
image formation device that checks a history that indicates
whether the installed toner cartridge 1s a new one or a used
one. The device initializes the history when a new cartridge
1s 1nstalled and executes an 1image forming operation under
a pre-determined running condition. On the other hand, 1f a
used toner cartridge 1s installed, the device does not initialize
the history.

In general, the configuration for detecting whether the
process cartridge 1s new 1s a mechanical one associated with
the process cartridge and the copier body. However, if the
new cartridge detecting unit 1s faulty and does not properly
detect installation of the new process cartridge, then printing
may be started without execution of the initialization of the
cartridge. In this case, apart from the drawback that a desired
image quality can not be obtained, the process cartridge,
which 1s almost new, has to be replaced with another new
process cartridge. This problem arises 1f the mechanism for
mechanically detecting a new process cartridge 1s employed.
This problem also arises 1n the 1mage formation device
disclosed 1n the patent publication 2 that executes 1nitial-
1zation of the process cartridge based on the history.

Moreover, when a user opens a door, or an unexpected
sudden power failure occurs during the initialization of the
copier body and the process cartridge, 1t interrupts the
initialization and causes the normal printing to start before
completion of the mmitialization. Since the initialization is
incomplete; a desired 1mage 1s not obtained.

SUMMARY OF THE INVENTION

According to the present invention, when a new process
cartridge 1s detected, that new process cartridge 1s 1nitial-
1zed. Moreover, a flag that indicates initialization status of
the new process cartridge 1s set and stored. When a new
process cartridge 1s detected, the flag 1s set to indicate
non-initialization, the flag 1s maintained 1n that status during
the 1nitialization of the new process cartridge 1s being
performed by the initialization unit, and the flag 1s set to
indicate 1nitialization completion when the initialization of
the process cartridge 1s completed normally.
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Alternately, the flag 1s to indicate non-1nitialization before
detection of the new process cartridge, 1nitialization of the
process cartridge 1s started when the process cartridge 1s
detected and the power 1s turned on. When the new process
cartridge 1s detected, the flag 1s set to indicate non-initial-
ization, the flag 1s maintained in that status during the
initialization of the new process cartridge 1s being performed
by the imitialization unit, and the flag 1s set to indicate
initialization completion when the 1nitialization of the pro-
cess cartridge 1s completed normally.

These and other objects, features and advantages of the
present 1nvention are specifically set forth 1in or will become
apparent from the following detailed descriptions of the
invention when read in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a configuration of the 1mage
formation device according to a first embodiment of the
present 1nvention;

FIG. 2 shows a base engine board contained in the 1mage
formation device according to the first embodiment;

FIG. 3A and FIG. 3B are views that show a mechanism
for detecting a process cartridge in the 1mage formation
device according to the present 1nvention,

FIG. 4 1s a flowchart that explains one example of the
various steps performed during initialization of the 1mage
formation device according to the first embodiment;

FIG. 5 1s a flowchart that explains another example of the
various steps performed during mitialization of the image
formation device according to the first embodiment;

FIG. 6 shows an outline of a color 1image formation
device; and

FIG. 7 1s a flowchart that explains one example of the
various steps performed during initialization of the 1mage
formation device according to a second embodiment of the
present 1nvention.

DETAILED DESCRIPTIONS

Exemplary embodiments of the present invention are
explained below with reference to the accompanying draw-
ings though these embodiments are not intended to limit the
invention.

FIG. 1 schematically shows an arrangement of the image
formation device according to a first embodiment of the
present invention. FIG. 2 shows a base engine board con-
tained in the 1mage formation device according to the first
embodiment. The 1image formation device 100 according to
the first embodiment includes an initialization flag setting
section that sets an 1nitialization flag ON when 1nitialization
of a process cartridge 1s executed, and sets the initialization
flag OFF when the initialization 1s normally completed.
Thus, when the 1nitialization flag 1s ON 1t means that the
initialization has not been performed at all or not been
completed, and when the 1nitialization flag 1s OFF it means
that the initialization has been performed and completed.

The 1mage formation device 100 comprises of a base
engine board 101. As shown 1n FIG. 2, the base engine board
101 includes, as major constituent thereof, a central pro-
cessing unit (hereinafter, “CPU”) 11 as an information
processor, and a read only memory (hereinafter “ROM”) 12,
a random access memory (hereinafter “RAM™) 13, and a
non-volatile read only memory (hereinafter “NVRAM”) 14.
The ROM 12, the RAM, and the NVRAM function as means

for storing 1information.
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The CPU 11 controls the image formation device 100. The
ROM 12 stores the process cartridge 1nitializing program
according to the present invention. The RAM 13 temporarily
stores print data and other data. The NVRAM 14 serves as
the 1mitialization flag setting section and an 1nitialization
history storage described later.

The information storage may include a read-only memory
such as a hard disc, a magneto-optic disc and a compact disc
read only memory (hereinafter “CD-ROM”), or a combina-
tion thereof, or a combination of the above with the ROM 12
or with the RAM 13. Alternatively, the information storage
may be realized from specifically designed hardware. The
image formation device 100 may be connected to peripher-
als such as mput devices and displays (not depicted), if
required, to improve the function of the image formation
device 100. The input devices include a keyboard and a
mouse. The displays include a cathode ray tube (hereinafter

“CRT”) and a liquid crystal display (hereinafter “LCD”), for
example.

The process cartridge 1nitializing method according to the
present invention may be achieved when a previously pre-
pared process cartridge 1nitializing program 1s executed by
a computer, such as a personal computer and a work station,
connected to the image formation device 100 to control the
image formation device 100. The process cartridge 1nitial-
1zing program can be distributed via networks, for example,
the Internet. The process cartridge mitializing program may
be recorded 1n a computer-readable record medium such as
a hard disc, a flexible disc (hereinafter “FD”), a CD-ROM,
a magneto-optical disc (hereinafter “MQO”), and a digital
versatile disc (hereinafter “DVD™), and it is read out of the
record medium by the computer to control the 1mage for-
mation device 100. The process cartridge 1nitializing pro-
oram may be written into the ROM 12 and the NVRAM 14

by directly accessing them from an external device.

FIG. 3A and FIG. 3B are views that show a mechanism
for detecting a process cartridge in the image formation
device according to the present invention. A process car-
tridge 20 1s provided with a gear cam 25 that functions as a
new cartridge detecting unit at the process cartridge side.
When the new process cartridge 20 1s set in the 1mage
formation device 100, a protrusion 25¢ formed on the gear
cam 25 presses a filler 32.

The 1mage formation device 100 comprises of a new
process cartridge detecting unit 30 of the 1image formation
device (enclosed within a solid-line circle in FIG. 3A). The
new process cartridge detecting unit 30 includes the filler 32
and a new product sensor 34. The filler 32 has a pawl 32c,
which can access the new product sensor 34. The new
product sensor 34 employs an optical sensor, for example, to
detect the filler 32 based on the coming and going of the
pawl 32c¢.

As shown 1n FIG. 3A, when the new process cartridge 20
1s attached to the image formation device 100, the protrusion
251 formed on the gear cam 235 presses the filler 32. Then, the

pawl 32c¢ of the filler 32 1s pressed against the new product
sensor 34, which detects the pawl 32¢ and sends the infor-

mation to the CPU 11. Thus, the CPU 11 recognizes that the
new process cartridge 20 1s attached to the image formation
device 100.

When the new process cartridge 20 1s detected, the
corresponding 1nitialization 1s started. As the initialization
progresses, the gear cam 25 simultaneously rotates as shown
in FIG. 3B to take the protrusion 257 off the location of the
filler 32. Subsequently, the pawl 32¢ of the filler 32 1s taken

oif the new product sensor 34, which sends the information
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to the CPU 11. Based on the information, the CPU 11
recognizes that the use of the attached process cartridge 20
1s started.

FIG. 4 1s a flowchart that explains one example of the
various steps performed during initialization of the 1mage
formation device according to the first embodiment. With
reference to this figure, a process cartridge 1nitializing
method according to the first embodiment of the invention 1s
explained. When the device 1s shipped from the factory or
before the new process cartridge 20 1s set, the 1nitialization
flag F 1s set ON 1n the initialization flag setting section, 1.e.,
in the NVRAM 14, (step S101). In the image formation
device 100 according to the invention, the 1nitialization flag
F 1s held ON until the later-explained initialization of the
process cartridge 20 1s normally terminated. Through the use
of software, the 1nitialization flag F 1s set ON. For conve-
nience of processing on the CPU 11, the mitialization flag F
may be handled with “1” for ON and “0” for OFF.

When the factory-shipped 1image formation device 100 1s
employed, 1t 1s 1nstalled at the site for use. Then, the new
process cartridge 20 1s attached to the image formation
device 100. It 1s determined next if the main power to the
image formation device 100 1s turned on or a door 105 is
opened/closed (step S102). If yes for either, the CPU 11
mounted on the base engine board 101 1n the 1mage forma-
tion device 100 acquires the information from the NVRAM
14 (step S103). If the main power 1s turned on when the new
process cartridge 20 1s not attached to the 1mage formation
device 100, the 1nitialization of the process cartridge 20 1s
not started.

The initialization flag F stored in the NVRAM 14 has
been set ON previously before the 1mage formation device
100 1s shipped. The CPU 11 1ssues a command that instructs
the process section, including the driver of the process
cartridge 20, to execute the initialization of the process
cartridge 20. On receipt of this command, the process
section 1s driven to execute the 1nitialization such as devel-
oper agitation along with supplying toner 1nto the developer
and toner filling (step S104).

The mmitialization includes agitation of toner and devel-
oper, and the toner 1s supplied to the developer until the
toner concentration 1s adjusted appropriately. A toner sensor
1s employed to sense the toner concentration. It 1s deter-
mined next if the initialization is normally terminated (step
S105). If normally terminated, then it 1s determined next if
the process cartridge 20 is new (step S106). As shown in
FIGS. 3A and 3B, as the initialization of the process car-
tridge 20 progresses, the protrusion 257 of the gear cam 235
provided on the process cartridge 20 1s taken off the location
of the filler 32 1n the 1mage formation device 100. As a
result, the new one detection of the process cartridge 20
exhibits OFF (step S106: Yes). If the new one detection of
the process cartridge 20 1s OFF, 1t means that the 1nitializa-
tion 1s normally terminated. Therefore, the mitialization flag
F is set OFF and stored in the NVRAM 14 (step S107). Thus,
the 1nitialization of the process cartridge 20 after installation
of the 1mage formation device 100 1s terminated.

If the protrusion 25¢ can not take off the location of the
filler 32 due to the failure of the gear cam 25, for example,
the new one detection of the process cartridge 20 remains
ON (step S106: No). In this case, the control enters the same
routine through the door open/close (step S102), and dis-
plays an alarm 1n a monitor screen on the 1mage formation
device 100 (step S108) to instruct a repair by the service-
man. If the operator turns off the main power or opens the
door 105 during the routine, the 1nitialization is interrupted.
Even 1n this case, as the mnitialization flag F, which 1s set ON
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at the beginning of the routine (step S101), is still kept
unchanged, the mitialization can be restarted after the inter-
ruption 1s resolved.

During the 1nitialization of the process cartridge 20, when
the power to the 1mage formation device 100 1s broken or the
door 105 1s opened due to the power failure or the operator’s
error, the 1nitialization 1s interrupted. When the protrusion
251 formed on the gear cam 25 of the process cartridge 20
1s faulty and the new process cartridge detecting unit 30 at
the 1image formation device 100 can not detect the protrusion
251, the 1mitialization can not be started even though the
process cartridge 20 1s normally attached. Thus, when the
initialization 1s interrupted or not started, i1t can not be
determined that the initialization 1s normally terminated. In
the 1mage formation device 100 according to the present
invention, the mitialization tflag F 1s configured to keep ON
until the imitialization of the process cartridge 20 1s normally
terminated. Therefore, unless the 1nitialization of the process
cartridge 20 1s normally terminated (step S105: No), the
initialization flag F is kept ON unchanged (step S109).

It 1s determined next if the interruption of the 1nitialization
is resolved (step S110), and if the interruption of the
mitialization 1s resolved, the CPU 11 reads information out

of the NVRAM 14 (step S103). The initialization flag F
stored 1n the NVRAM 14 1n this moment 1s still held ON, so
the CPU 11 1ssues a command for instructing the initializa-
tion of the process cartridge 20 to be executed.

In the 1mage formation device 100 according to the
present nvention with such the arrangement, even though
the 1nmitialization of the new process cartridge 20 after
installation 1s interrupted due to some cause, the 1nitializa-
tion can be restarted. As a result, the 1nitialization of the new
process cartridge 20 at the time of installation can be
executed reliably and desired 1image quality can be obtained
from when the use of the new 1mage formation device 100
1s started. In addition, even when the protrusion 25¢ formed
on the gear cam 25 has a component defect, the mnitialization
of the new process cartridge 20 at the time of installation can
be executed reliably and desired image quality can be
obtained from when the use of the new 1mage formation
device 100 1s started.

It 1s also possible to access the NVRAM 14 from external
to write the initialization flag F therein. In this way, the
initialization flag F can be set ON when the 1mage formation
device 100 1s shipped from the factory. The process cartridge
20 1s set 1n the 1mage formation device 100 after it arrives
at the site. The protrusion 257 formed on the gear cam 25 of
the process cartridge 20 may have a component defect,
which can not be detected by the 1image formation device
100. Even 1n such a situation, the initialization can be
executed reliably and printing can be started 1n an optimal
image formation process state.

After the new 1mage formation device 100 arrives, then
the new process cartridge 20 1s attached thereto, and the
initialization 1s normally terminated, the 1nitialization flag F
can be written 1nto the NVRAM 14 1f 1t 1s accessible from
external. Thus, the mitialization flag F 1s still kept ON even
when a second new process cartridge 20 1s attached. There-
fore, 1nitialization of the new process cartridge 20 can also
be executed reliably.

When 1t 1s detected by the new process cartridge detecting
unit 30 1n the image formation device 100 that the new
process cartridge 20 1s attached to the 1mage formation

device 100 (between the steps S102 and S103 in FIG. 4), the
mnitialization flag F 1n the NVRAM 14 may also be set ON.
In this case, the CPU 11 detects the nitialization flag F being
set ON, and start the initialization of the process cartridge
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20. As a result, even when the process cartridge 20 1s
replaced to a new one two or more times after the image
formation device 100 1s installed, the 1nitialization of the
process cartridge 20 can be completed reliably.

FIG. 5 1s a flowchart that shows 1nitialization of the image
formation device according to an alternative of the first
embodiment. The 1mage formation device 100' sets the
initialization flag F in the NVRAM 14 to ON after the power
1s turned on or the door 105 1s opened/closed and when the
new process cartridge detecting unit 30 in the 1mage forma-
tion device 100" detects the process cartridge 20.

When the factory-shipped image formation device 100' 1s
employed, 1t 1s installed at the site for use. Then, the new
process cartridge 20 1s attached to the image formation
device 100'. It 1s determined next if the main power to the
image formation device 100" is turned on or the door 105 1s
opened/closed (step S101"). If yes for either, the control goes
to the next step S102'. When the new process cartridge
detecting unit 30 1n the 1mage formation device 100" detects
the new process cartridge 20 (step S102": Yes), a detection
signal 1s fed into the CPU 11 mounted on the base engine
board 101. Subsequently, the CPU 11 sets the 1nitialization
flag F in the NVRAM 14 to ON (step S103").

On receipt of the command 1ssued from the CPU 11, the
process section 1n the process cartridge 20 executes the
initialization including developer agitation along with sup-
plying toner into the developer, for example (step S104).
The toner 1s supplied into the developer until the toner
concentration 1s adjusted appropriately, and the nitialization
1s terminated. If the initialization 1s terminated normally
(step S105": Yes), the initialization flag F 1s set OFF and
stored in the NVRAM 14 (step S106"), and the initialization
of the process cartridge 20 after the installation of the image
formation device 100" 1s terminated. Unless the 1nitialization
of the process cartridge 20 1s terminated normally, the
initialization flag F is kept OFF unchanged (step S107").

During the 1nitialization of the process cartridge 20, when
the power to the 1image formation device 100" 1s broken due
to the power failure, for example, or the door 105 of the
image formation device 100" 1s opened, the initialization 1s
interrupted. In the present invention, when the mitialization
1s 1nterrupted, 1t 1s determined that the initialization of the
process cartridge 20 1s not normally terminated, and the
initialization flag F 1s kept ON unchanged. When the inter-
ruption 1s resolved (step S108"), the CPU 11 reads the
initialization flag F again from the NVRAM 14 and 1ssues a
command to execute the initialization of the process car-
tridge 20 (step S109"). Thus, the initialization can be
restarted after the interruption of the imtialization 1is
resolved.

In the 1mage formation device 100" according to the
present invention with such the arrangement, even though
the 1nitialization of the new process cartridge 20 after
installation 1s mterrupted due to some cause, the 1nitializa-
tion 1s restarted. In addition, the initialization of the new
process cartridge 20 at the time of installation can be
executed reliably and desired 1image quality can be obtained
from when the use of the new 1mage formation device 100
1s started.

The present invention 1s applicable not only to monochro-
mic 1mage formation devices but also to color image for-
mation devices. FIG. 6 shows an outline of a color image
formation device. As shown, the color 1mage formation
device such as a color copier and a color printer generally
requires a total of four process cartridges 20c, 20m, 20y, 20k

of C (Cyan), M (Magenta), Y (Yellow), K (Black).
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An 1nitialization flag F 1s previously set ON 1n the
NVRAM 14 mounted on the base engine board 101 pro-
vided 1n a color image formation device 100c. As described
above, the 1nitialization flag F 1s kept ON until nitializations
of the process cartridges 20c—20k are normally completed.
As a result, even when the inmitialization of a new process

cartridge 1s 1nterrupted, the 1nitialization can be restarted so
as to execute the initialization at the time of installation of

the new process cartridge 20. In addition, desired image

quality can be obtained from when the use of the new 1mage
formation device 100c¢ 1s started.

The four process cartridges 20c—20k may be initialized
simultaneously or sequentially. When they are imitialized
simultaneously, a single iitialization flag F 1s employed
and, when the mitialization 1s interrupted, it should be
restarted preferably for all the process cartridges 20c-20k
from the beginning.

When the four process cartridges 20c—20k are initialized
sequentially, four imitialization flags Fc, Fm, Fy, Fk are
prepared corresponding to the four process cartridges
20c—20% to manage the initializations of the process car-
tridges 20c—20k individually. When the mnitialization of the
process cartridge 20c—20k 1s normally terminated, the cor-
responding initialization flag 1s set OFF. Therefore, only the
process cartridge, not completely initialized normally, can
be subjected to restart. As a result, when the imitialization 1s
restarted, 1nitialization of the process cartridge once 1nitial-
1zed normally 1s not required and thus the 1nitialization can
be completed efficiently.

The 1mage formation devices according to the first
embodiment and the alternative thereof are explained above.
The arrangement of the present mvention herein explained
can be also applied suitably to the following embodiment.

FIG. 7 1s a flowchart that explains one example of the
various steps performed during initialization of the image
formation device according to a second embodiment of the
present 1nvention. The 1mage formation device 100a 1s
coniigured substantially same as the image formation device
100 according to the first embodiment except for holding a
progress history of the imitialization of the process cartridge
in 1nitialization history storage. In this case, based on the
progress history, the initialization can be restarted from a
location where the initialization 1s interrupted. Other
arrangements are same as those in the first embodiment and
accordingly the same reference numerals are given to the
same constituents. The 1mage formation device 100a is
configured substantially same as the image formation device

100, 100" according to the first embodiment (see FIG. 1) and
its explanation 1s herein omitted.

The NVRAM 14 mounted on the base engine board 101
(see FIGS. 1 and 2) in the image the forming device 100a is
also employed as the initialization history storage. After
shipment from the factory or before a new process cartridge
20 1s attached, a plurality of initialization flags F1-Fn are set
ON previously in the NVRAM 14 (step S201). In the image
the forming device 100a according to the present invention,
based on the progress situation of the initialization of the
process cartridge 20, among the 1mnitialization flags F1-Fn, a
certain number of those are set OFF and the remains are kept
ON. Because the initialization flag 1s either ON or OFF, the
progress situation of the initialization can be determined
based on the number of imitialization flags being set ON.
Alternatively, individually idenfifiable initialization flags,
corresponding to respective operations contained 1n an ini-
tialization, may be stored in the NVRAM 14 previously. An
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example of the latter includes the use of flag codes: (0001)
for representing an agitating step; and (0010) for a voltage
setting step, for example.

When the factory-shipped image formation device 100a 1s
employed, 1t 1s 1nstalled at the site for use. Then, the new
process cartridge 20 1s attached to the 1mage formation
device 100a. It 1s determined next if the main power to the
image formation device 100 1s turned on or the door 103 1s
opened/closed (step S202). If yes for either, the CPU 11
mounted on the base engine board 101 1n the 1mage forma-
tion device 100a reads the information from the NVRAM 14
(step S203).

The 1nitialization flags F1-Fn stored 1n the NVRAM 14
have been all set ON previously betfore the 1mage formation
device 100a 1s shipped. The CPU 11 1ssues a command that
instructs the process section, including the driver of the
process cartridge 20, to execute the initialization of the
process cartridge 20 (the same step S203). On receipt of this
command, the process section 1s driven to execute the
initialization such as developer agitation along with supply-
ing toner into the developer, for example (step S204).

Based on the progress situation of the initialization of the
process cartridge 20, the 1nitialization flags F1-Fn stored 1n
the NVRAM 14 are set OFF (step S205). When the initial-
izations are normally terminated (step S206: Yes), the ini-
tialization flags F1-Fn are all set OFF (step S207). When the
initialization flag 1s represented by the code information, the
flag code corresponding to each 1nitialization flag 1s reset to
(0000) when the initialization is terminated.

If the power to the 1mage formation device 100a 1s broken
due to the power failure or the operator’s error, for example,
the 1itialization of the process cartridge 20 1s interrupted. In
the 1mage formation device 100a according to the present
invention, based on the progress situation of the initializa-
fion of the process cartridge 20, some of the initialization
flags F1-Fn are set OFF and the remains are kept ON
unchanged (step S208). Therefore, when the interruption is
resolved (step S209: Yes), the CPU 11 acquires information
on the mitialization flags 1n ON state stored 1n the NVRAM
14 (step S203) and determines the progress situation of the
initialization based on the number of the flags.

Thus, the 1nitialization can be restarted from the location
where 1t 1s 1nterrupted. As a result, mitialization of a new
process cartridge 20 at the time of installation can be
executed reliably and the initialization i1s not required to
restart from the beginning. This 1s effective to reduce a time
pertod required for imitialization after interruption. The
arrangement of the present invention according to the sec-
ond embodiment 1s also applicable to the alternative
explained 1n the first embodiment, needless to say.

As explained above, in the 1mage formation device
according to the first aspect of the invention, an initialization
flag that indicates execution of initialization 1s set 1n a
non-initialized state after a new process cartridge 1s attached
to the 1image formation device or during the mitialization of
the process cartridge. Thus, even when the 1nitialization 1s
interrupted when the power 1s failed or the door of the image
formation device 1s opened/closed, the 1nitialization can be
executed reliably at the time of attachment of or after
replacement to the new process cartridge to prevent the
image quality from degrading.

The 1mage formation device according to the second
aspect of the mvention includes the initialization flag setting,
section capable of arbitrarily setting the initialization flag.
Thus, even when the 1nitialization 1s interrupted when the
power 1s failed or the door of the image formation device 1s
opened/closed, the initialization can be executed reliably at
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the time of attachment of or after replacement to the new
process cartridge to prevent the 1image quality from degrad-
ng.

In the image formation device according to the third
aspect of the mvention, the imitialization flag 1s set 1n the
non-initialized state previously before the new process car-
tridge 1s attached. The imitialization flag 1s kept in the
non-initialized state until the initialization of the process
cartridge 1s normally terminated. Thus, when the process
cartridge 1s incorporated 1nto the 1mage formation device on
arrival to execute the initialization, even when the new
cartridge detecting unit at the process cartridge 1s abnormal,
the 1nitialization after replacement of the process cartridge
can be executed reliably. In addition, even when the 1nitial-
1zation 1s 1nterrupted when the power 1s failed or the door of
the 1mage formation device 1s opened/closed, the 1nitializa-
fion can be executed reliably at the time of attachment of or
after replacement to the new process cartridge to prevent the
image quality from degrading.

In the 1image formation device according to the fourth
aspect of the invention, after the new 1mage formation
device 1s shipped, and when the process cartridge 1s replaced
to a second or later new one, the 1nitialization flag 1s set in
the non-1nitialized state and stored 1n the initialization flag
setting section. Thus, when the process cartridge 1s replaced
to a second or later new one after the new the 1mage
formation device 1s shipped, even when the 1nitialization 1s
interrupted, the initialization of the new process cartridge
can be executed. This 1s effective to prevent the 1mage
quality from degrading.

The 1mage formation device according to the fifth aspect
of the mvention comprises of the 1nitialization history stor-
age to store a progress history of the initialization and, based
on the progress history of the initialization, the 1nitialization
1s restarted from a location where the 1nitialization 1s inter-
rupted. Thus, it 1s not required to start the initialization from
the beginning at the time of restart of the initialization. This
1s effective to reduce a time period required for the initial-
1zation after interruption.

The progress cartridge 1nitializing method according to
the sixth aspect of the invention comprises of the step of
setting the initialization flag, which indicates execution of
the 1nitialization, in the non-initialized state after a new
process cartridge 1s attached to the 1mage formation device
or during initialization of the process cartridge. Thus, even
when the initialization i1s interrupted when the power 1s
failed or the door of the image formation device 1s opened/
closed, the 1nitialization can be executed reliably at the time
of attachment of or after replacement to the new process
cartridge to prevent the 1mage quality from degrading. The
progress cartridge initializing method can be achieved using,
a progress cartridge initializing program that runs on a
computer to execute the progress cartridge 1nitializing
method.

The progress cartridge 1nitializing method according to
the seventh aspect of the invention comprises of the steps of
setting the imitialization flag in the non-initialized state
previously before the new progress cartridge 1s attached, and
holding the 1nitialization flag 1n the non-initialized state until
the 1mitialization of the progress cartridge 1s normally ter-
minated. Thus, when the process cartridge 1s 1ncorporated
into the 1image formation device on arrival to execute the
mnitialization, even when the new cartridge detecting unit at
the process cartridge 1s abnormal, the initialization after
replacement of the process cartridge can be executed reli-
ably. In addition, even when the 1nitialization 1s interrupted
when the power 1s failed or the door of the image formation
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device 1s opened/closed, the initialization can be executed
reliably at the time of attachment of or after replacement to
the new process cartridge to prevent the 1image quality from
degrading. The progress cartridge 1nitializing method can be
achieved using a progress cartridge initializing program that
runs on a computer to execute the progress cartridge initial-
1zing method.

In the progress cartridge mitializing method according to
the eighth aspect of the invention, a progress history of the
mitialization of the initialization is stored and, based on the
progress history, the initialization 1s restarted from a location
where the mitialization is interrupted. Thus, it 1s not required
to start the mmitialization from the beginning at the time of
restart of the 1nitialization. This 1s effective to reduce a time
period required for the imitialization after interruption. The
progress cartridge initializing method can be achieved using
a progress cartridge 1nitializing program that runs on a
computer to execute the progress cartridge initializing
method.

The present document incorporates by reference the entire
contents of Japanese priority document, 2001-378228 filed
in Japan on Dec. 12, 2001.

Although the 1nvention has been described with respect to
a specific embodiment for a complete and clear disclosure,
the appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled in the art which
fairly fall within the basic teaching herein set forth.

What 1s claimed 1s:
1. An 1image formation device, comprising:

a new process cartridge detecting unit that detects when a
new process cartridge 1s set;

an 1nitialization unit that performs an initialization of the
set new process cartridge when the new process car-
tridge detecting unit detects the new process cartridge;

an 1nitialization flag storage that stores an initialization
flag that indicates an imitialization stats of the new
process cartridge;

an 1mitialization flag setting unit that controls and sets the
initialization flag 1n the initialization flag storing unit;
and

a new product determination unit that counts a total
number of times the new process cartridge detecting
unit detects the new process cartridge plus next new
process cartridges,

wherein when a count in the new product determination
unit 1s equal to zero, the initialization flag indicates
non-initialization of the new process cartridge, and

wherein when the count 1n the new product determination
unit 1s equal to or greater than one, the 1nitialization flag
setting unit sets the mnitialization flag to indicate non-
initialization when the new process cartridge detecting
unit has detected the new process cartridge, maintains
the 1nitialization flag to indicate non-initialization when
the 1nitialization of the new process cartridge 1s being
performed by the initialization unit, and sets the 1ni-
tialization flag to 1indicate 1mitialization completion
when the 1nitialization of the new process cartridge has
been completed normally by the mitialization unit.

2. An 1image formation device, comprising;:

a new process cartridge detecting unit that detects when a
new process cartridge 1s set;

an 1nitialization unit that performs an initialization of the
set new process cartridge when the new process car-
tridge detecting unit detects the new process cartridge;




US 6,991,308 B2

11

an 1nitialization flag storing unit that stores an 1nitializa-
tion flag that indicates an 1nitialization status of the new
process cartridge;

an 1nitialization flag setting unit that controls and sets the

12

6. An 1image formation device, comprising;:

a new process cartridge detecting unit that detects when a
new process cartridge 1s set;

an 1nitialization unit that performs an 1nitialization of the

initialization flag 1n the mitialization flag storing unit; 5 set new process cartridge when the new process car-
and _ _ _ _ tridge detecting unit detects the new process cartridge;
a power unit that supplies power to the 1mage formation SEICTIY . . SIIST
. an 1nitialization flag storing unit that stores an 1nitializa-
device, . _ e e
. e e . . . tion flag that indicates an initialization status of the new
wherein the initialization flag setting unit sets the initial- —
N L e 2 process cartridge; and
1zation flag to indicate non-initialization before the new 10 SRR, _ -+ th s and h
process cartridge detecting unit detects the new process an mitialization lag selting unit that controls and sets the
: initialization flag in the imitialization flag storing unit,
cartridge, . R . . ~ .
wherein the initialization unit starts initialization of the set wherein the initialization flag setting unit sets the nitial-
new process cartridge when the new process cartridge 1zation flag to indicate n.t;)n-lmpahzatlon before the new
detecting unit detects the new process cartridge and the 15 process cartridge detecting unit detects the new process
power unit i1s turned on, cartridge 1s set,
wherein the initialization flag setting unit maintains the wherein the 1nitialization unit starts mitialization of the set
initialization flag to indicate non-initialization when the new process cartridge when the new process cartridge
initialization of the new process cartridge is being detecting unit detects the new process cartridge,
performed by the initialization unit, and sets the 1n1- 20  wherein the initialization flag setting unit maintains the
tialization flag to indicate initialization completion initialization flag to indicate non-initialization when the
when the 1itialization of the new process cartridge has initialization of the new process cartridge 1s being
been completed normally by the 1nitialization unit, and performed by the initialization unit, and sets the ini-
wherein, via external instructions, the initialization flag flalization flag to indicate 1nitialization completion
setting unit is instructed to reset the initialization flag to 25 when the 1nitialization of the new process cartridge has
indicate non-1initialization, during a time period extend- been completed normally by the 1nitialization unit, and
ing from after the initialization flag setting unit sets the wherein, via external instructions, the initialization flag
initialization flag to indicate inmtialization completion setting unit is instructed to reset the initialization flag to
of the new process cartridge until before the new indicate non-initialization, during a time period extend-
process cartridge detecting unit detects a next new 30 ing from after the initialization flag setting unit sets the

process cartridge.
3. The mmage formation device according to claim 2,

initialization flag to indicate initialization completion
of the new process cartridge until before the new

wherein the external instructions are input by a user of the
image formation device.

4. A process cartridge 1nitializing method, realized on an 35
image formation device, comprising the steps of:

turning on a power supply of the image formation device;

process cartridge detecting unit detects a next new
process cartridge.

7. The 1mage formation device according to claim 6,
wherein the external instructions are 1nput by a user of the
image formation device.

detecting setting of a new process cartridge;
performing an initialization of the set new process car-

8. A method of detecting and 1nitializing a new process

cartridge of an 1image formation device, comprising:

tridge; 40 . e . C el e
settingg and storing an initialization flag that indicates an storing an 1nitialization flag that indicates an initialization
initialization status of the new process cartridge, the status of.th'e;. HEW PIOCLSS car‘trlcilge; R
setting and storing step including, setting the 1nitialization flag to }ndlcgte 11011-1111’[1-{:1112&’[1011
setting the initialization flag to 1ndicate non-initializa- betore the new process cartridge 1s detected 1s set;
tion before the new process cartridge detecting unit 45  detecting when the new process cartridge 1s set;
dgtects th‘? NCW Process cartridge, _ starting 1nitialization of the set new process cartridge
starting the 1nitialization of thfa NEW Process cartridge when the new process cartridge is detected;
Whel.l Fhe HEW PIOCLSS (?artrldge 15 Fietn:::cted, . maintaining the initialization flag to mndicate non-initial-
maintaining the initialization flag to indicate non-ini- ization when the initialization of the new process
E:lzilrltlrziiiuin i?hlf:ixihe 12?;352205 ofﬂt]l;e iﬁgﬁﬁgﬁi 20 gartridge 1S })eipg pe.rfp?mf—::d z}nd setting, t'he initializa-
» S s P y tion flag to 1indicate 1nitialization completion when the
uni e e .
. e e o e e initialization of the new process cartridge has been
setting the initialization flag to indicate initialization completed normally; and P 5
completion when the 1nitialization of the new pro- _ _ 7 _ o
cess cartridge has been completed normally by the 55 resetting, via external instructions, the initialization tlag to
nitialization unit: and indicate non-initialization, during a time period extend-
resetting, via external instructions, the mnitialization flag to mg fr?m. a_ftt,eli,thf_ setting Olf tt‘he mfltltillhzatlon flag to
indicate non-initialization, during a time period extend- ndicate hitallzation cOmpietion oL e HeW process
ing from after the setting of the inmitialization flag to cartr%dge until before detecting ot a next new process
indicate initialization completion of the new process 60 cartridge.

cartridge until before detecting of a next new process

9. The 1mage formation device according to claim 8,

wherein the external instructions are 1nput by a user of the

cartridge. _ : _
image formation device.

5. The image formation device according to claim 4,
wherein the external instructions are input by a user of the
image formation device. I T
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